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[57] ABSTRACT 

An apparatus for heat-sterilizing contact lenses, particu 
larly soft lenses includes a housing having a sterilizing 
chamber, a heater for heating the sterilizing chamber, 
and a temperature sensor adapted to detect the tempera 
ture of the sterilizing chamber. The temperature sensor 
comprises a ?exible sensor container, a material sealed 
into the sensor container, and a sealing end portion. The 
material sealed in the container has a melting point or 
liquefaction point corresponding to the temperature in a 
zone surrounding the sterilizing chamber. The sealing 
end portion has a mechanism for interrupting heating 
when the detected temperature reaches a predeter 
mined level. 

3 Claims, 12 Drawing Figures 
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FIG. 2 
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FIG. 5 
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FIG. 8 
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APPARATUS FOR STERILIZING CONTACT 
LENSES 

The present invention relates to an apparatus for 
sterilizing contact lenses, particularly soft contact 
lenses. Soft contact lenses have to be disinfected at least 
once a day, for otherwise bacteria may settle and grow 
on them to cause untoward effects on the eyes. 
For the disinfection of contact lenses, it is common 

practice to heat-sterilize them in a disinfectant ?uid, e. g. 
physiological saline, in a sterilizing vessel at 90° to 98° 
C. for 15 to 25 minutes. 
The sterilizing apparatus heretofore employed for 

this purpose comprises a sterilizing vessel containing a 
disinfectant fluid and a heating plate associated with an 
electric heater, and soft contact lenses to be sterilized 
are put in the sterilizing vessel which is then placed on 
the heating plate to thereby heatsterilize the lenses. The 
heating plate is connected to a thermostat which is 
adapted to sense the temperature of the heating plate 
and, when the temperature has reached a preset level, 
open the heater circuit to allow the lenses to be further 
heat-sterilized for a certain time by the residual heat of 
the heating plate and sterilizing vessel. 
However, as the sterilizing vessel is generally built 

compactly, the thermal capacitance of the whole steril 
izing apparatus is not so large. Moreover, since the low 
ambient atmospheric temperature causes a rapid drop of 
temperature of the apparatus, the sterilizing vessel and 
the heating plate also suffer rapid decreases in tempera 
ture so that the temperature necessary for heat steriliza 
tion cannot be retained for a necessary time period. 
Accordingly, the sterilization of soft contact lenses 
tends to be insuf?cient. In addition, because the steriliz 
ing apparatus is miniaturized, the instrumentation and 
switching mechanism of the heating system are compli 
cated of necessity so that electrical troubles, particu 
larly faults associated with the thermostat occur fre 
quently. ., ' - 

The present invention, which was developed to over 
come these disadvantages of the prior art apparatus, has 
as one of its objects the provision of a sterilizing appara 
tus which has a remarkably improved sterilizing perfor 
mance. 

It is another object of the present invention to pro 
vide a contact lens sterilizing apparatus which is condu 
cive to a minimum of temperature change by way of 
maintaining a zone surrounding a sterilizing chamber at 
a predetermined temperature so as to prevent direct 
dissipation of the residual heat in the apparatus. 

It is still another object of the present invention to 
provide a sterilizing apparatus which is free from elec 
trical troubles by way of employing a novel circuit 
breaker system which comprises a temperature sensor 
adapted to detect the temperature accurately for an 
exact switching function in association with a highly 
reliable microswitch. 
The contact lens sterilizing apparatus according to 

the present invention comprises a housing having a 
sterilizing chamber, heating means for heating said ster 
ilizing chamber, and a temperature sensor adapted to 
detect the internal temperature of said sterilizing cham 
ber, said temperature sensor comprising a ?exible sen 
sor container, a material sealed into said sensor con 
tainer and having a melting or liquefaction point corre 
sponding to the temperature in a zone surrounding said 
sterilizing chamber, and a sealing end portion for seal 
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2 
ing said sensor container, said sealing end portion hav 
ing means for interrupting heating when the detected 
temperature reaches a predetermined level. 

Preferably, said heating means for heating said steril 
izing chamber comprises heating plate means disposed 
externally of wall means de?ning said heating chamber 
and heater means secured to said heating plate means 
and comprising positive characteristic thermisters. 

Preferably, said ?exible sensor container is bellows 
shaped. 

Preferably, said material having a melting or liquefac 
tion point corresponding to the temperature in said zone 
surrounding said sterilizing chamber is microcrystalline 
wax. 

Preferably, said means for interrupting heating at a 
predetermined level consists of an engageable projec 
tion provided at said sealing end portion of said sensor 
container and an associated actuating lever of a micro 
switch which is engageable therewith. 
An embodiment of the present invention will herein 

after be described with reference to the accompanying 
drawings. It should, however, be understood that the 
invention is by no means limited to the particular em 
bodiment. 
FIG. 1 is a perspective exterior view of the contact 

lens sterilizing apparatus according to an embodiment 
of the present invention. 
FIG. 2 is a perspective exterior view showing the 

same apparatus with its door opened. 
FIG. 3 is a cross-sectional view taken along the line 

III-III of FIG. 1. 
FIG. 4 is a cross-sectional view taken along the line 

IV-IV of FIG. 2. 
FIG. 5 is a view showing the reverse side with the 

bottom cover detached. 
FIG. 6 is a view showing the inside of the outer hous 

ing. 
FIG. 7 shows the sterilizing vessel, in which (a) is a 

plan view and (b) is a cross-sectional view. 
FIG. 8 is a partially exploded perspective view show 

ing the main part of the sterilizing apparatus. 
FIG. 9 (a), (b) and (c) are side-elevation views of the 

main components for explaining ‘the function of the 
circuit breaker system. 
The contact lens sterilizing apparatus 1 according to 

the present invention comprises a housing 2 made of 
synthetic resin or other suitable material and an internal 
system which is described hereinafter. 
As shown in FIGS. 1 and 2, the housing 2 consists of 

a body 3, a bottom cover 4 and a door 5 which can be 
opened and closed about a pivot at one side. Behind the 
door 5, there is a sterilizing chamber 7 in which a steril 
izing vessel 6, which is shown in FIG. 7 (a), (b), is posi 
tioned for heat sterilization. The sterilizing vessel 6 is 
made of heat-resistant synthetic resin such as polycar 
bonate resin. Projecting from the body 3 is a push but 
ton 8, depression of which actuates a microswitch 9 

- disposed in the housing 2. A pilot lamp 10 adapted to 
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indicate the passage of an electric current is provided at 
the front end of the body 3. 

Referring to FIGS. 3 and 4, heating means 11 are 
provided externally of top, bottom and rear partitioning 
wall means de?ning the sterilizing chamber 7. The heat 
ing means 11 comprises a top heating plate 12, a bottom 
heating plate 13, and a top heater 14 and a lower heater 
15 which are secured to said heating plates, respec 
tively. The top and bottom heating plates 12, 13 are 
each made of metal such as iron, brass or the like and 
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the top and bottom heaters 14, 15 are positive-charac~ 
teristic thermisters. The power is led in via a socket 16. 

Referring to FIGS. 5 and 8, a temperature sensor 17 
is disposed adjacent to the sterilizing chamber 7. This 
temperature sensor 17 is supported by a retention mem 
ber 24 in such a manner that its rear portion is vertically 
swingable, while its front end is pivotally supported by 
a pin 25. As better shown in FIG. 9, the temperature 
sensor 17 comprises a sensor container 18, a body of 
wax 20 sealed into the container, and a seal member 23 
which seals off the front end of the sensor container. 
The sensor container 18 is made in a bellows-like con 
?guration from a flexible synthetic resin such as silicone 
resin. The wax 20 is preferably a microcrystalline wax 
having a melting point corresponding to the tempera 
ture within a zone 19 surrounding the sterilizing cham 
ber 7. The seal member 23 is equipped with a rod mem 
ber 21 whose displacement is dependent upon the de 
gree of softening or hardening of the wax 20, and an 
outer engageable projection 22. 
The engageable projection 22 of the temperature 

sensor 17 is engaged by an actuating lever 26. The actu 
ating lever 26 is connected to the forward end of the 
push button 8 and has an engageable pawl 27 which 
engages said engageable projection 22. The actuating 
lever 26 is normally biased upwardly by a spring 27'. 
The actuating lever 26 is guided by a guide frame 28 at 
its upper end and supported by a support lever 29 at its 
lower end. The microswitch 9, push-button 8, actuating 
lever 26, temperature sensor 17 and spring 27’, taken 
together, constitute a circuit breaker system 30. 
Though not shown, one terminal of the socket 16 is 

electrically connected to the electrode plate 31 of said 
top and bottom heaters 14, 15, while the other terminal 
is connected to one terminal of said microswitch 9. The 
other terminal of said microswitch 9 is connected to the 
top and bottom heating plates 12, 13. Thus, there is 
completed a heating circuit of socket 16—microswitch 
9—-top and bottom heaters 14, l5-top and bottom 
heating plates 12, 13-socket 16. Similarly, there is 
completed a display circuit of top heater 14—pilot lamp 
10-top heating plate 12. 
The function of the contact lens sterilizing apparatus 

will be explained below. 
Referring, ?rst, to FIG. 7, both covers 32 of the steril 

izing vessel 6 are removed and a disinfectant ?uid is 
poured into recesses 33. The soft contact lenses are 
immersed in the disinfectant fluid and the covers 32 are 
replaced. The sterilizing vessel 6 is then set in the steril 
izing chamber 7 and the door 5 is closed. Then, the 
push-button 8 is pressed until it is locked in the lower 
position. _ 

When the push-button 8 is pressed [FIG. 9 (a)] against 
the biasing force of the spring 27 ', it descends to actuate 
the microswitch 9, whereby the heating circuit is closed 
to start heating and, at the same time, the pilot lamp 10 
is energized. As the push-button 8 is pressed, the actuat 
ing lever 26 also descends so that its pawl 27 rides over 
the engageable projection 22 of the temperature sensor 
17 and is then engaged by the projection 22 underneath 
thereof, so as to lock the push-button 8 and actuating 
lever 26 [FIG. 9 (b)]. 
As a current flows through the heating circuit and the 

temperature of top and bottom heating plates 12, 13 and 
top and bottom heaters 14, 15 rises, the radiant heat 
causes the zone 19 to be heated, with the result that the 
temperature sensor 17 is also heated. As the temperature 
of zone 19 and sensor container 18 reaches and exceeds 
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4 
the melting point of the wax 20, the wax 20 starts melt 
ing and becomes soft as a whole. In this state, the up 
ward force applied against the engageable projection 22 
by spring 27' via the pawl 27 deforms the sensor con 
tainer 18 about the pin 25 in such a manner that the 
engageable pawl 27 is released from the engageable 
projection 22. As the actuating lever 26 and push-button 
8 ascend together under the action of spring 27’ [FIG. 9 
(c)], the microswitch 9 is actuated to open the heating 
circuit, whereupon heating is discontinued and the pilot 
lamp 10 goes off. 

After lapse of a predetermined period of time after 
automatic reset of the push-button 8, the sterilizing 
vessel 6 is taken out. The above sequence of events 
complete a heat sterilization of soft contact lenses. 
According to the present invention, once the proper 

material to be sealed into the temperature sensor 17 is 
selected and its melting point or liquefaction tempera 
ture is known, the sterilizing apparatus detects the re 
tention temperature accurately. Moreover, as the lique 
faction time can be set by selecting the proper internal 
volume (the mass of the substance sealed in) and manner 
of installation of the sensor container 18, the device can 
be used as a useful timer and switching mechanism. 

Further, since positive-characteristic thermisters are 
used as heaters 14, 15 in the sterilizing apparatus of the 
present embodiment, there is no risk of the sterilizing 
chamber 7 being overheated. Moreover, as the tempera 
ture sensor 17 ensures a positive opening of the heating 
circuit, the temperature of the sterilizing vessel 6 can be 
maintained substantially at a predetermined level for a 
predetermined time period. ~ 

Furthermore, as the zone 19 surrounding the steriliz 
ing chamber 7 accommodating the heating means 11 
and circuit breaker system 30 is maintained at a prede 
termined temperature so as to prevent direct dissipation 
of the residual heat of the sterilizing vessel 6 into the 
atmosphere, the temperature change of the sterilizing 
vessel 6 can be held to a minimum. 
Moreover, the apparatus is so designed that the cir 

cuit for the heating means 11 is opened by the micro 
switch 9 which is driven by the temperature sensor 17, 
with the result that chances of electrical troubles are 
substantially nil, as compared with the conventional 
apparatus. 

While, in the temperature sensor 17 of the exemplary 
embodiment described above, a microcrystalline wax 20 
having a melting point corresponding to the retention 
temperature of the zone 19 was utilized, any other mate 
rial having a melting or liquefaction point similar to that 
of wax 20 may of course be employed with equal suc 
cess. 

I claim: 
1. A contact lens sterilizing apparatus comprising: 
a housing, 
wall means de?ning a sterilizing chamber disposed on 

said housing, 
heating means for heating said sterilizing chamber, 

said heating .means comprising heating plate means 
disposed externally of said wall means and includ 
ing a positive character thermistor secured thereto, 

a temperature sensor adapted to detect the tempera 
ture of said sterilizing chamber, said temperature 
sensor comprising a ?exible sensor container, a 
material sealed into said sensor container and hav 
ing a melting or liqui?cation point corresponding 
to a predetermined temperature, and a seal member 
for sealing said sensor container, said seal member 
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including a pivotal mounting for rotationally 
mounting said seal member on said housing, and 
including a rod projecting into said sealed material 
and whose rotational displacement around said 
pivotal mounting is dependent upon the softening 
or hardening of said sealed material, and a projec 
tion projecting outwardly from the seal member, 

an actuating lever comprising a push button which 
projects from said housing, a spring which biases 
said actuating lever upwardly, and a pawl which is 
engageble with said projection of said seal member 
to releasably retain said actuating lever in an acti 
vated position when the temperature of said steril 

5 

6 
izing chamber is below said predetermined temper 
ature, and 

a microswitch which is engageable with said push 
button, and said pawl to activate and deactivate 
said heating means. 

2. A contact lens sterilizing apparatus according to 
claim 1 wherein said ?exible sensor container is be] 
lows-shaped. 

3. A contact lens sterilizing apparatus according to 
10 claim 1 wherein said material having a melting or lique 
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faction point corresponding to the predetermined tem 
perature is microcrystalline wax. 

* * * * * 


